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Description 

[0001] The present invention relates to an antifouling composition excellent in durability of the antifouling property 
and color fastness. 

5 [0002] It has been common to apply a composition having a fluorine moiety and a hydrophilic moiety to clothings 
which are susceptible to fouling, such as working wears. Such treatment is intended to impart water and oil repellency 
to fibers and to Impart a nature (hereinafter referred to as an antifouling property) whereby deposition of soil is prevented 
or any soil attached may readily be removed by washing. The following substances are known as an effective compo- 
nent of the composition used for such treatment. (In this specification, "R^ group" means a polyfluoroalky! group, and 

10 "(meth)acrylate'' means acrylate and/or methacrylate, and the same applies to a representation such as "(meth)acry- 
lamide".) 

(1 ) A copolymer of a polymerlzable compound having a R' group, a (meth)acrylate having a polyoxyethylene group 
and acrylonitrile {JP-A-50-20991 ). 
15 (2) A compound obtained by reacting an isocyanate compound having at least two functional groups, a compound 

having both a group and an isocyanate reactive group, a compound having both an epoxy group and an isocy- 
anate reactive group, and a compound having both a hydrophilic group and an isocyanate reactive group (JP-A- 
61-23674). 

(3) A copolymer of a (meth)acrylate having a R* group, a polyalkylene glycol (meth)acrylate, a (meth)acrylate 
20 having a hydroxyl group, and an alkyi (meth)acrylate or butadiene (JP-A-3-1 03411). 

(4) A copolymer of a (meth)acrylate having a R* group, a (meth)acrylate having a polyoxyalkylene group, and a 
(meth)acrylate having an epoxy group (JP-A-4-68006) . 

(5) A copolymer of a (meth)acrylate having a R' group, a (meth)acrylate having a polyoxyalkylene group, 3-chloro- 
2-hydroxypropyl {meth)acrylate and glycerol mono(meth)acrylate (JP-A-6-116340). 

25 (6) A copolymer of a (meth)acrylate having a R* group, a (meth)acrylate having a polyoxyalkylene group, and a 

(meth)acrylate having a blocked isocyanate group (JP-A-6-279687). 

[0003] The conventional compositions all had a drawback such that the antifouling properties of the treated fibers 
tended to decrease by washing. To prevent such a decrease of the antifouling properties, a method has been proposed 

30 to use these compositions in combination with a melamine resin or a compound having a blocked isocyanate group at 
the time of treatment of the fibers. However, in such a case, the cloth is likely to undergo yellowing, or its texture tends 
to be hard. Further, the copolymer as an effective component, contains a large amount of hydrophilic moieties, whereby 
there has been a drawback that the color fastness Is poor, and application of such a method is difficult particulariy to 
e.g. deep colored fiber materials. 

35 [0004] It is an object of the present invention to provide an antifouling composition which is capable of imparting a 
durable antifouling property without a problem such as yellowing of the cloth or hardening of the texture and which 
provides excellent color fastness. 

[0005] The present inventors have found that a product treated with an antifouling composition comprising a certain 
specific copolymer, has excellent durability with respect to the antifouling property and at the same time, exhibits ex- 
40 cellent color fastness. 

[0006] Namely, the present invention provides an antifouling composition comprising, as an effective component, a 
copolymer comprising the following polymer units (a), (b), (c) and (d): 

(a) polymer units of a (meth)acrylate having a polyfluoroalkyi group, 
45 (b) polymer units of a (meth)acrylate having a polyoxyethylene group, 

(o) polymer units of a (meth)acrylate having a polyoxypropylene group, and 
(d) polymer units of a (meth)acrylate having a blocked isocyanate group. 

[0007] Now, the present invention will be described in detail with reference to the preferred embodiments. 

so [0008] The polymer units (a) are polymer units of a (meth)acrylate having a R* group. The (meth)acrylate having a 
R* group is meant for a compound having a R* group at an alcohol residue of the (meth)acrylate. 
[0009] The R^ group is meant for a group having at least two hydrogen atoms of an alkyI group substituted by fluorine 
atoms. The carbon number of the R' group is preferably from 2 to 20, particularly preferably from 6 to 1 6. Further, as 
the R^ group, a linear or branched group is preferred. In the case of a branched group, it is preferred that the branched 

55 moiety is present at a terminal portion of the R^ group, and it is a short chain having a carbon number of from about 1 
to 4. The R' group may contain halogen atoms other than fluorine atoms. As such other halogen atoms, chlorine atoms 
are preferred. Further, a carbon atom in the R^ group may be substituted by an etheric oxygen atom. 
[0010] The number of fluorine atoms in the R' group is preferably at least 60%, more preferably at least 80%, as 
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represented by [(the number of fluorine atoms in the group)/(the number of hydrogen atoms contained in an alkyi 
group having the same cartDon number as the R' group)) x 100 (%). Further, the R* group is preferably a group having 
all of hydrogen atoms of an alkyI group substituted by fluorine atoms (i.e. a pert luoroalkyi group), or a group having a 
perfluoroalkyi group at its terminal portion. 
5 [001 1] The carbon number of the perfluoroalkyi group is preferably from 2 to 20, more preferably from 6 to 1 6. If the 
carbon number is less than 6, the water repellency and oil repellency of the antifouling composition tend to decrease. 
On the other hand, if it exceeds 16. the copolymer tends to be solid at room temperature, and tends to readily sublime, 
whereby its handling tends to be difficult. 

[0012] The (meth) acrylate having a R^ group is preferably a compound represented by the following fomiula 1 . In 
10 the fonmula 1 , R* represents a R' group, Q represents a bivalent organic group, and R is a hydrogen atom or a methyl 
group. As the R^ group, those disclosed in the following specific examples and Examples are preferred. 

R^-Q-0C0CR=CH2 (1) 

15 

[0013] Q may, for example, be {CH2)p^% an alkylene group having a branch, -(CH2)pCONH(CH2)q-. -(CH2)pNHC0 
{CH2)p-. -{CH2)pOCONH(CH2)q-. -(CH2)pNHOCO(CH2) q-. -(CH2)pS02NR'(CH2)q-, -(CH2)pNR'S02(CH2)q-. -(CH2)pN- 
HC0NH(CH2) q- » or -(CH2)pCH(0H) (CH2)q-, wherein R' is a hydrogen atom or an alkyI group, and each of p and q is 
an integer of at least 0, provided that p+q is an integer of from 1 to 22. 

20 [0014] It is preferred that Q is -{CH2)p+q-, -(CH2)pCONH(CH2)q-or -{CH2)pS02 NR' (CH2)q-, wherein q is an integer 
of at least 2, and p+q is from 2 to 6. Particularly preferred is -(CH2)p+q*,wherein p+q is from 2 to 6, i.e. from an ethylene 
group to a hexamethylene group. It is preferred that fluorine atoms are bonded to the carbon atom of R* bonded to Q. 
[001 5] The alkylene group having a branch may, for example, be preferably -CH2CH(CH3)-, -CH(CH3)CH2-, -CH2CH 
(CH3)CH2-, -CH2CH2CH(CH3)-, -CHCCHajCHaCHa-. -CH2CH2CH(CH3)CH2-. or -CH2CH(CH3)CH2CH2-. particularly 

25 preferably •CH2CH2CH(CH3)-. 

[001 6] Specific examples of the (meth)acrylate having a R' group will be given below. In these examples, R represents 
a hydrogen atom or a methyl group. 

F {CF2)5CH20COCR=CH2, 
30 F {CF2)6 CH2 CH2 0C0CR=CH2 , 

F (CF2 )6 CH2 CH2 0C0CR=CH2, 

H {CF2)6CH2 CH2 0C0CR=CH2. 

F(CF2)8CH2CH20COCR=CH2, 

(CF3)2 CF (CF2)5 CH2 CH2 0C0CR=CH2, 
35 F (CF2)8S02 N (C3 H7)CH2CH20COCR=CH2, 

F CF2)8CH2CH2 0C0CR=CH2, 

F (CF2)8 (CH2)4 0C0CR=CH2. 

F(CF2)8CH2CH2CH(CH3)OCOCR=CH2. 

F(CF2)8S02N(CH3)CH2CH20COCR=CH2, 
40 F(CF2)8S02N(C2H5)CH2CH20COCR=CH2, 

F(CF2)8CONHCH2CH20COCR=CH2, 

(CF3)2CF(CF2)5(CH2)30COCR=CH2. 

(CF3)2CF(CF2)5CH2CH(OCOCH3)OCOCR=CH2. 

(CF3)2CF{CF2)5CH2CH(OH)CH20COCR=CH2. 
^ F{CF2)9CH2CH20COCR=CH2, 

F(CF2)gCONHCH2CH20COCR=CH2, 

[0017] The copolymer of the present invention may contain one type or more than one type of polymer units (a). 
When more than one type of polymer units (a) are contained, they are preferably a mixture of (meth)acrylates having 

50 groups with different carbon numbers. 

[0018] The polymer units (b) are polymer units of a (meth )acry late having a polyoxyethylene group. This (meth) 
acrylate is a compound having a polyoxyethylene group at the alcohol residue of the (meth)acrylate, and the polyox- 
yethylene group may contain a small amount of other oxyalkylenes, so long as it maintains the hydrophilic nature. 
[0019] As such a (meth)acrylate, a compound of the following formula 2 is preferred. In the formula 2, R^ is a hydrogen 

55 atom or a C^.^ hydrocarbon group. is a single bond or a bivalent organic group. R is a hydrogen atom or a methyl 
group, and m is an integer of from 1 to 100, preferably an integer of from 3 to 30. 
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-Q^ -(OCH2CH2)^-OCOCR=CH2 (2) 

[0020] When is a hydrocarbon group, It is preferably an alkyi group, an aralkyi group or an aryl group. The alkyi 
group may have a structure of straight chain, branched chain or ring. It may have a substituent on the ring structure 
portion of the aralkyi group or the aryl group. As a specific example, a benzyl group or a phenyl group is, for example, 
preferred. R' Is preferably an alkyl group or a hydrogen atom. 

[0021] When is a bivalent organic group, it is preferably -(CH2)p-, -C0(CH2)p- or -(CH2)pC0-. wherein p is an 
Integer of at least 1 . QMs preferably a single bond. 

[0022] Specific examples of the (meth)acrylate having a polyoxyethylene group, will be given below, In these exam- 
ples. R represents a hydrogen atom or a methyl group. 

H(OCH2CH2)30COCR=CH2. 

H(OCH2CH2)90COCR=CH2, 

H(OCH2CH2)i20COCR=CH2. 

H(OCH2CH2)3oOCOCR=CH2. 

CH3(OCH2CH2)40COCR=CH2, 

CH3(OCH2CH2)80COCR=CH2. 

CH3{OCH2CH2)i oOCOCR=CH2. 

CH3CH2(OCH2CH2)90COCR=CH2, 

CH3{CH2)3CH(C2H5)CH2(OCH2CH2)80COCR-CH2. 

[0023] The copolymer of the present Invention may contain one type or more than one type of polymer units (b). 
When more than one type of polymer units (b) are contained, they are preferably (meth)acrylates having different total 
numbers of polyoxyethylene groups. 

[0024] The polymer units (c) are polymer units of a (meth)acrylate having a polyoxy propylene group. This (meth) 
acrylate Is a compound having a polyoxypropylene group at the alcohol residue of the (meth)acrylate, and the polyox- 
ypropylene group may contain other oxyalkylene groups, so long as the hydrophillc nature is maintained. 
[0025] The (meth) acrylate having a polyoxypropylene group. Is preferably a compound of the following formula 3. In 
the formula 3. R3 is a hydrogen atom or a C-,.30 hydrocarbon group. Q3 is a single bond or a bivalent organic group. 
R is a hydrogen atom or a methyl group, and n is an integer of from 1 to 100, preferably an integer of from 3 to 30. 

R^-Q^-{OCH{CH3)CH2)n-OCOCR=CH2 (3) 

[0026] When R3 is a hydrocarbon group, it is preferably an alkyl group, an aralkyi group or an aryl group. The alkyl 
group may have any structure of straight chain, branched chain or ring. It may have a substituent on the ring structure 
of the aralkyi group or the aryl group. Specifically, a benzyl group or a phenyl group may, for example, be preferred. 
R3 is preferably an alkyl group or a hydrogen atom. 

[0027] When Q3 is a bivalent organic group, it is preferably -(CH2)p- or -CO(CH2)p-, wherein p is an integer of at 
least 1 . is preferably a single bond. 

[0028] Specific examples of the (meth)acrylate having a polyoxypropylene group will be given below. In these ex- 
amples, R represents a hydrogen atom or a methyl group. 

H{OCH(CH3)CH2)90COCR=CH2. 

H(OCH(CH3)CH2)i20COCR=CH2. 

CH3(OCH2CH{CH3))80COCR=CH2. 

[0029] The copolymer of the present Invention may contain one type or more than one type of polymer units (c). 
When more than one type of polymer units (c) are contained, they are preferably (meth)acrylates having different total 
numbers of polyoxypropylene groups. By the presence of such hydrophobic polyoxypropylene groups, the copolymer 
containing such polymer units (c) has an antifouling property, particularly the durability of the antifouling property, 
improved as an antifouling agent, over a copolymer containing no such polymer units (c). 

[0030] The polymer units (d) are polymer units of a {meth)acrylate having a blocked isocyanate group. This (meth) 
acrylate is a (meth)acrylate having at least one blocked isocyanate group, and it is preferably a compound obtained 
by blocking an isocyanate group of a (meth)acrylate having the isocyanate group, with a blocking agent. 
[0031] The (meth)acrylate having an isocyanate group is preferably 2-isocyanate ethyl (meth)acrylate, or a reaction 
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product obtained by reacting a (meth)acrylate having a functional group which can be bonded with an isocyanate group, 
with a poiyisocyanate in such a ratio that at least one isocyanate group will remain. 

[0032] The (meth)acrylate having a functional group which can be bonded to an isocyanate group, is preferably a 
(meth)acrylate having a hydroxyl group, particularly preferably a monoester of (meth)acrylic acid with a polyhydric 
alcohol. The polyhydric alcohol may, for example, be ethylene glycol, polyoxyethylene glycol, propylene glycol, poly- 
oxypropylene glycol, glycerol, a trimethylolpropane-alkyleneoxide adduct or pentaerythritol. 
[0033] The poiyisocyanate may, for example, be an aromatic isocyanate such as 4,4'-diphenylmethane diisocyanate 
or tolylene diisocyanate, an aliphatic or alicyclinc isocyanate such as hexamethylene diisocyanate, isophorone diiso- 
cyanate, 4, 4'-dicyclohexyImethane diisocyanate, cyclohexylene diisocyanate or norbomene diisocyanate, and their 
modification products, such as prepolymer type modification products. Particularly preferred are aliphatic and alicyclic 
isocyanates and their nuleate-modificatlon products, prepolymer modification products or viewlet modification products. 
[0034] The blocking agent for an isocyanate group of an isocyanate group-containing (meth)acrylate may, for exam- 
ple, be preferably an alkyi ketoxime. a phenol, an alcohol, a p-diketone or a lactam, more preferably, methyl ethyl 
ketoxime, e-caprolactam, phenol, cresol, acetyl acetone, diethyl malonate, isopropyl alcohol, t-butyl alcohol, or maleic 
acid imide, particularly preferably a blocking agent composed of a compound having a dissociation temperature of 
from 1 20 to 1 80**C, such as a dialkyi ketoxime such as methyl ethyl ketoxime, or a lactam such as e-caprolactam. 
[0035] Specific examples of the (meth)acryiate having a blocked isocyanate group include a compound having an 
isocyanate group of 2-isocyanate ethyl (meth)acrylate, blocked with methyl ethyl ketoxime, a compound having an 
isocyanate group of 2-isocyanate ethyl {meth)acrylate, blocked with e-caprolactam, a compound having an isocyanate 
group of a 1:1 (molar ratio) reaction product of isophorone diisocyanate and 2-hydroxyethyl (meth)acrylate, blocked 
with methyl ethyl ketoxime, a compound having an isocyanate group of a 1 : 1 (molar ratio) reaction product of isophorone 
diisocyanate and 2-hydroxypropyl (meth)acrylate, blocked with methyl ethyl ketoxime, or a compound having an iso- 
cyanate group of a 1 :1 (molar ratio) reaction product of norbornene diisocyanate and 2-hydroxyethyl (meth)acrylate, 
blocked with methyl ethyl ketoxime. 

[0036] In the present invention, the polymer units (a) are polymer units each having a group, and they may have 
other groups. Further, the polymer units (d) are polymer units each having a blocked isocyanate group, and they may 
have additional groups other than the group. Further, the polymer units (b) are polymer units each having a polyox- 
yethylene group, and they may have additional groups other than the R^ group and the blocked Isocyanate group. 
[0037] Further, the copolymer of the present invention may contain polymer units of other polymerizable monomers 
in addition to the above polymer units (a), (b), (c) and (d). By incorporating such polymer units of other polymerizable 
monomers, the durability of the water and oil repellency, the adhesive property of the copolymer to the substrate, the 
cross-linking property or the film-fomriing property, the flexibility and the antifouling property, may also be improved. 
As such other polymerizable monomers, the following examples may be given. 

[0038] Ethylene, vinyl acetate, vinyl chloride, vinyl fluoride, a vinylidene halide, styrene, a-methylstyrene, p-methyl- 
styrene, (meth)acrylamide, diacetone (meth)acrylamide, methylol-modified diacetone (meth)acrylamide, N-methytol 
(meth)acrylamide, a vinyl alkyI ether, a halogenated alkyI vinyl ether, a vinyl alkyl ketone, butadiene, isoprene, chloro- 
prene, glycidyl {meth)acrylate, aziridlnylethyl (meth)acrylate, benzyl (meth)acrylate, aziridinyl (meth)acrylate, 2-hydrox- 
yethyl (meth)acrylate, polycyloxane-containing (meth)acrylate, triallyl cyanurate, allylglydicyl ether, allyl acetate. N- 
vinylcarbazole, maleimide, N-methylmaleimide, (2-dimethylamino)ethyl (meth)acrylate, or 3-chloro-2-hydroxypropyl 
(meth)acrylate. 

[0039] Particularly preferred is a crossllnkable monomer such as N-methylol (meth)acrylamide, 2-hydroxyethyl 
(meth)acrylate, or 3-chloro-2-hydroxypropyl (meth)acrylate. 

[0040] With respect to the proportions of the polymer units in the copolymer, it is preferred that the copolymer com- 
prises from 20 to 80 parts by weight of the polymer units (a), from 1 0 to 50 part by weight of the polymer units (b), from 
10 to 50 parts by weight of the polymer units (c) and from 0.1 to 30 parts by weight of the polymer units (d), per 100 
parts by weight of the copolymer. Further, in a case where other potymerizable monomers are incorporated, they are 
incorporated preferably within a range of from 0.1 to 30 parts by weight. 

[0041] When the polymer units (a) are from 20 to 80 parts by weight, the water and oil repellency upon application 
to clothings, will be adequate, the hydrophilic nature during washing will be sufficient, and a high antifouling property 
can be obtained. When the polymer units (b) are from 10 to 50 parts by weight, the hydrophilic nature during washing 
will be sufficient, a high antifouling property can be obtained, and durability in washing can be obtained, and it is further 
possible to obtain excellent color fastness. When the polymer units (c) are from 1 0 to 50 parts by weight, durability of 
the antifouling property will be high during washing or wearing of the clothings. When the polymer units (d) are from 
0.1 to 30 parts by weight, the adhesive property to the substrate will be good, and high washing durability can be 
obtained, and such will present a good Influence to the formation of a coating film, so that the perfonnance of the 
antifouling composition will be improved. 

[0042] As a method for synthesizing the copolymer of the present invention, a method may be employed which 
comprises copolymerizing a polymerizable monomer mixture comprising the (meth)acrylate having a R' group, the 
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(meth)acrylate having a polyoxyethylene group, the (meth)acrylate having a polyoxypropylene group and the (meth) 
acrylate having a blocked isocyanate group, in the presence of a medium. 

[0043] As a copolymerization method, a known or well known polymerization method such as bulk polymerization, 
suspension polymerization, emulsion polymerization, radiation polymerization, photopolymerization or solution polym- 

5 erization, may, for example, be employed. For example, in the case of emulsion polymerization, a method may be 
employed wherein polymerizable monomers and an emulsifier are put into a medium comprising water, or a solvent 
mixture of water and a solvent, to emulsify the polymerizable monomers, followed by polymerization. Further, in the 
case of solution polymerization, a method may be employed wherein polymerizable monomers are dissolved and 
dispersed in a medium comprising a solvent, or a solvent mixture of water and a solvent, followed by polymerization. 

?o [0044] The solvent to be used for the polymerization, may, for example, be an alcohol such as isopropyl alcohol or 
2-butanol, a glycol such as propylene glycol or dipropylene glycol, a glycol ether such as dipropylene glycol monomethyl 
ether or ethylene glycol monomethyl ether, a ketone such as acetone, methyl ethyl ketone or methyl isobutyl ketone, 
an ester such as ethyl acetate or butyl acetate, a hydrocarbon solvent such as hexane, heptane, toluene, xylene or 
mineralturpen, or a halogenated solvent such as a hydrofluorocarbon, a hydrochlorof luorocarbon or methylene chloride. 

75 As the polymerization initiating source, a polymerization initiator such as a peroxide, an azo compound or a persulfate, 
or ionized radiation rays such as y-rays. may be employed. Further, a chain transfer agent may be employed to adjust 
the molecular weight. 

[0045] As the chain transfer agent, a mercaptan such as n-dodecyl mercaptan, t-dodecyl mercaptan, stearyl mer- 
captan, 2-mercaptoethanol, 2-ethylhexyl thioglycolate. n-butyl thioglycolate, methoxybutyl thioglycolate or ethyl thi- 
20 oglycolate, or a-methylstyrene dimer, may, for example, be mentioned. 

[0046] The molecular weight of the copolymer obtained by such a method for synthesis, is preferably from 1 ,000 to 
1 ,000,000. The composition comprising the copolymer and the medium may be made to be an antifouling composition 
of the present invention, as it is, or by adjusting the concentration, as the case requires. 

[0047] The antifouling composition of the present invention employs the above copolymer as an effective component, 
25 and it is usually a composition comprising the above copolymer and a medium. As the medium, water, a mixture of 
water with a solvent, or a solvent, is preferred. Particularly preferred is water, or a mixture of water with a solvent. The 
amount of the copolymer in the composition is preferably from 1 to 50 wt%, more preferably from 1 0 to 30 wt%. This 
concentration can optionally be changed depending upon the formulation at the time of use, or upon the intended 
condition. The antifouling composition of the present invention can be prepared by obtaining the copolymer and then 
30 formulating it into any optional form such as an emulsion, a suspension, a dispersion, a solution, an aerosol or a gel, 
in accordance with a conventional method, 

[0048] Further, in addition to the above copolymer, other compounds may be incorporated to the antifouling compo- 
sition of the present invention. As such other compounds, other water repellents or oil repellents, or other additives 
such as a polymer blend, a crosslrnking agent, an insecticide, a flame retardant, an antistatic agent and an anticrease 
35 agent, may, for example, be mentioned. When such other compounds are Incorporated, the amount thereof is preferably 
from 0.01 to 500 wt%, more preferably from 0.1 to 100 wt%, based on the above copolymer. Such other compounds 
may optionally be changed depending upon e.g. the purpose of treatment with the water and oil repellent or upon the 
substrate. 

[0049] The antifouling composition of the present invention can be applied to a substrate by an optional method. For 
40 example, in a case where the antifouling composition of the present Invention is an aqueous dispersion or a solvent 
solution, a method may be employed which comprises depositing it on the surface of a substrate by a conventional 
coating method such as dip coating, followed by drying. The drying may be carried out at room temperature or under 
heating. In the case of heating, the temperature Is preferably from 40 to 200°C. Further, If necessary, curing may be 
carried out. 

45 [0050] The treated product of the present invention is a treated product having a coating film formed on a substrate 
surface by applying the antifouling composition to the substrate surface, followed by drying. 
[0051] The substrate to be treated by the antifouling agent of the present invention may, for example, be fibers, fiber 
woven fabrics, fiber knitted fabrics, glass, paper, wood, leathers, wools, asbestoes, bricks, cement, ceramics, metals, 
metal oxides, porcelains, or plastics. Fibers, fiber fabrics or fiber knitted fabrics are preferred. Examples of fibers include 

50 animal or plant natural fibers such as cotton, hemp, wool or silk, synthetic fibers such as polyamide, polyester, polyvinyl 
alcohol, polyacrylonitrile, polyvinyl chloride and polypropylene, semisynthetic fibers such as rayon and acetate, inor- 
ganic fibers such as glass fibers, and mixed fibers thereof. 

[0052] The present invention will be described in further detail with reference to Examples. However, it should be 
understood that the present invention is by no means restricted by such specific Examples. 
55 [0053] Examples 1 to 3 relate to Preparation Examples for (meth)acrylates having blocked isocyanate groups, and 
Examples 4 to 12 are Working Examples of the present invention and Examples 13 to 19 are Comparative Examples. 
The abbreviations used hereinafter, represent the compounds shown in Tables 1 and 2, respectively. 



6 




EP 0 889 157 B1 



Table 1 



ABIP 


2,2'-Azobis[2-(2-imidazolin-2-yl)propane) 


BMA 


N-Butoxymethylacrylamide 


CHPM 


3-Chloro-2-hydroxypropyl methacrylate 


CIE 


e-Caprolactam adduct of 2-isocyanate ethyl methacrylate 


EDM 


CH2=C(CH3)CO(OCH2CH2)90COC{CH3)=CH2 


EHM 


H(OCH2CH2)90COC(CH3)=CH2 


EOM 


CH3(OCH2CH2)90COC(CH3)=CH2 


EOM23 


CH3(OCH2CH2)230COC(CH3)=CH2 


EPM 


H(OCH(CH3)CH2)3(OCH2CH2)OCOC(CH3)=CH2 


FA 


F(CF2)n(CH2)20COCH=CH2 (wherein n is an integer of from 6 to 16, and the average of n is 9.) 


FAS 


F(CF2)b(CH2)30COCH=CH2 



Table 2 





HBA 


4-Hydroxybutyl acrylate 


20 


HEA 


2-Hydroxyethy1 acrylate 




HEMA 


2-Hydroxyethyl methacrylate 




lEMA 


2-lsocyanate ethyl methacrylate 




MA 


N-Methylol acrytamide 




MEKX 


Methyl ethyl ketoxime 


25 


MIBK 


Methyl isobutyl ketone 




MIE 


Methyl ethyl ketoxime adduct of 2-isocyanate ethyl methacrylate 




MIP 


Methyl ethyl ketoxime adduct of a reaction product of 2-hydroxyethyl methacrylate with isophorone 
diisocyanate 


30 


PLM 


H(OCH(CH3)CH2)i20COC(CH3)=CH2 


POM 


H(OCH(CH3)CH2)90COC(CH3)=CH2 



EXAMPLE 1 



35 [0054] Into a four-necked glass flask equipped with a reflux condenser, a thermocouple themnometer and a stirrer, 
1 55 g (1 mol) of lEMA and MIBK as a solvent, were charged, and the temperature was raised to SO^^C in dry nitrogen. 
Then, 87 g (1 mol) of MEKX was dropwise added thereto, and the reaction was carried out for 2 hours. Then, it was 
confirmed by IR that the absorption by the isocyanate group completely disappeared. By the above reaction, 242 g of 
MIE was obtained. 

40 

EXAMPLE 2 



[0055] Into a four-necked glass flask equipped with a reflux condenser, a thermocouple thermometer and a stirrer, 
1 55 g (1 mol) of lEMA and MIBK as a solvent, were charged, and the temperature was raised to 80°C in dry nitrogen. 
45 Then, 113 g (1 mol) E-caprotactam was dropwise added, and the reaction was carried out for 2 hours. Then, it was 
confirmed by IR that the absorption by the isocyanate group completely disappeared. By the above reaction, 268 g of 

CIE was obtained. 



EXAMPLE 3 

50 

[0056] Into a four-necked glass flask equipped with a reflux condenser, a thermocouple thermometer and a stirrer, 
1 30 g (1 mol) of HEMA was charged, and 222 g (1 mol) of isophorone diisocyanate was further added. The temperature 
was raised to 80°C in dry nitrogen and maintained for 3 hours. After stirring for 1 hour, it was confirmed by titration that 
50% of the isocyanate groups was consumed. Further. 87 g (1 mol) of MEKX was dropwise added thereto, and the 
55 reaction was carried out for 2 hours. Then, it was confirmed by I R that the absorption by the isocyanate group completely 
disappeared. By the above reaction. 439 g of MIP was obtained. 
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EXAMPLE 4 

[0057] Into a 100 ml glass polymerization ampule. 8.00 g (40 parts by weight) of FA. 6.00 g (30 parts by weight) of 
EOM, 5.60 g (28 parts by weight) of POM, 0.40 g (2 parts by weight) of MIE, 0.20 g of ABIP, 0.20 g of methoxybutyl 
5 thioglycolate and 40.0 g of dipropylene glycol monomethyl ether, were added as polymerizable monomers, and they 
were polymerized at 75**C for 18 hours while being shaked in a nitrogen atmosphere, to obtain a composition containing 
a copolymer. 1 8 Hours later, the crude reaction solution was analyzed by GC to confirm that no polymerizable monomers 
remained. 

[0058] Water was added to the obtained composition containing the copolymer, to prepare a treating bath having 
10 the concentration of the copolymer adjusted to 0.8 wt%. As a cloth to be treated, a tropical cloth made of polyethylene 
terephthalate was prepared and immersed in the treating bath and then squeezed by a mangle to adjust the pick up 
to 80%. Then, the treated cloth was dried at 110°C for 90 seconds and further subjected to heat treatment at 1 70^*0 
for 60 seconds. With respect to the obtained treated product, evaluation was carried out by the following methods. The 
results are shown In Table 3. 

15 

EXAMPLES 5 to 9 

[0059] A composition containing a copolymer was obtained by polymerization In the same manner as in Example 4 
except that the polymerizable compounds as identified in Table 3 were used in the amounts (part by weight) as identified 
20 in Table 3. Water was added to the obtained composition containing the copolymer to obtain a treating bath having the 
concentration of the copolymer adjusted to 0.8 wt%. Evaluation was carried out in the same manner as in Example 4. 
The results are shown in Table 3. 

EXAMPLE 10 

25 

[0080] Into a 100 ml glass polymerization ampule, 8.40 g (42 parts by weight) of FA, 5.20 g (26 parts by weight) of 
EOM, 5.60 g (28 parts by weight) of POM, 0.40 g (2 parts by weight) of HEMA, 0.40 g (2 parts by weight) of MIE, 0.20 
g of ABIP, 0.20 g of n-butyl thioglycolate and 40.0 g of ethylene glycol methyl isobutyl ether, were added as polymer- 
izable monomers, and a composition containing a copolymer, was obtained in the same manner as in Example 4. 
30 Water was added to the obtained composition containing the copolymer to obtain a treating bath having the concen- 
tration of the copolymer adjusted to 0.8 wt%. Evaluation was carried out In the same manner as in Example 4. The 
results are shown in Table 3. 

EXAMPLE 11 

35 

[0061] Into a 1 00 ml glass polymerization ampule, 8.00 g (40 parts by weight) of FAS, 5.60 g (28 parts by weight) of 
EOM, 5.00 g (24 parts by weight) of POM. 0.40 g (2 parts by weight) of HEA, 0.20 g (1 part by weight) of EDM, 1.00 
g (5 parts by weight) of MIE, 0.20 g of ABIP. 0.20 g of ethyl thioglycolate and 40.0 g of MIBK. were added as polym- 
erizable monomers, and a composition containing a copolymer, was obtained in the same manner as in Example 4. 
40 After distilling MIBK off under reduced pressure from the obtained composition containing the copolymer, water was 
added thereto to obtain a treating bath having the concentration of the copolymer adjusted to 0.8 wt%. Evaluation was 
carried out in the same manner as in Example 4. The results are shown in Table 3. 

EXAMPLE 12 

45 

[0062] Into a 100 ml glass polymerization ampule, 8.00 g (40 parts by weight) of FAS, 5.60 g (28 parts by weight) of 
EOM, 5.00 g (25 parts by weight) of POM. 0.40 g (2 parts by weight) of HBA, 0.20 g (1 part by weight) of MA, 0.20 g 
(1 part by weight) of BMA, 0.20 g (1 part by weight) of CHPM, 0.40 g (2 parts by weight) of MIE, 0.20 g of ABIP, 0.20 
g of 2-ethylhexyl thioglycolate and 40.0 g of acetone, were added as polymerizable monomers, and a composition 
50 containing a copolymer was obtained In the same manner as in Example 4. After distilling off acetone from the obtained 
composition containing the copolymer, water was added to prepare a treating bath having the concentration of the 
copolymer adjusted to 0.8 wt%. Evaluation was carried out in the same manner as in Example 4. The results are shown 
in Table 3. 

55 EXAMPLES 13 to 17 

[0063] A composition containing a copolymer was obtained by polymerization in the same manner as in Example 4 
except that the polymerizable compounds as Identified in Table 4 were used in the amounts (parts by weight) as iden- 
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tified in Table 4. Water was added to the obtained composition containing the copolymer to prepare a treating bath 
having the concentration of the copolymer adjusted to 0.8 wt%. Evaluation was carried out in the same manner as in 
Example 4. The results are shown In Table 4. 

5 EXAMPLE 18 

[0064] Water, melamine and an amine type catalyst were added to the composition containing the copolymer, ob- 
tained in Example 15. to prepare a treating bath having the concentration of the copolymer adjusted to 0.8 wt%, the 
concentration of melamine to 0.3 wt% and the concentration of the amine type catalyst to 0.1 wt%. Evaluation was 
carried out in the same manner as in Example 4. The results are shown in Table 4. 

EXAMPLE 19 

[0065] Water and an emulsion of MEKX blocked product of diphenylmethane diisocyanate, were added to the com- 
?5 position containing the copolymer, obtained in Example 15, to prepare a treating bath having the concentration of the 
copolymer adjusted to 0.8 wt% and the concentration of the MEKX blocked product of diphenylmethane diisocyanate 
to 0.5 wt%. Evaluation was carried out in the same manner as in Example 4. The results are shown in Table 4. 

Method for evaluation of oil repellency 

20 

[0066] Evaluation was carried out in accordance with AATCC-TM1 1 8, and the results were represented by oil repel- 
lency grades as identified in Table 5. The higher the oil repellency grade, the higher the performance. Symbol +(-) for 
the oil repellency grade indicates that the perfonnance in question is slightly better (poor). 

25 Method for evaluation of SR property (soil removal property) 

[0067] Evaluation was carried out by the following method, and the results were represented by the SR property 
grades as identified in Table 6. Symbol +(-) for the SR property grade indicates that the performance in question is 
slightly better (poor). 

30 

(1 ) A test cloth was spread on a blotting paper placed horizontally, and five drops of soiled motor oil were dropped. 
A polyethylene sheet was put thereon, and a weight of 2 kg was placed thereon. 60 seconds later, the weight and 
the polyethylene sheet were removed. 

(2) Excess motor oil was wiped off, and the test cloth was left to stand at room temperature for 60 minutes. 

35 (3) A ballast cloth was added to the test cloth to bring the weight to 1 kg, followed by washing by an electric washing 

machine using 30 g of a detergent (Attack New Compact Type, tradename, manufactured by Kao Corporation) 
with a bath volume of 45 liter at 40°C for 10 minutes, rinsing and drying in air. 
(4) The degree of removal of the motor oil was visually evaluated in accordance with Table 6. 

AO [0068] Further, for the test on durability of the treated cloth, the same washing as in the evaluation for the SR property, 
was repeated 20 times, followed by drying in air. After washing, evaluation was carried out with respect to the test cloth. 
[0069] With respect to yellowing, randomly selected 1 5 persons visually compared the color of a polyethylene tereph- 
thalate tropical cloth before the treatment and the color after the treatment, whereby the presence or absence of a 
change was judged. The evaluation by the majority was adopted. With respect to the texture, the presence or absence 

^5 of hardening of the texture was evaluated in accordance with Evaluation Procedure 5 of AATCC (1 992). 

Method for evaluation of color fastness 

[0070] Evaluation was carried out in accordance with JIS L-0849-1996, and the results were represented by the 
50 pollution grades as identified in Table 7. The higher the grade, the better the color fastness against abrasion. As a test 
piece, a polyester doeskin cloth (black color) was used, and as the abrasion testing machine. GAKUSHINGATA was 
used. Further, the dry test and the wet test were carried out. 



Table 3 



55 



Examples 


4 


5 


6 


7 


8 


9 


10 


11 


12 


FA 


40 


40 


40 


40 


35 


43 


42 
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Table 3 {cxjntinued) 



Examples 


4 


5 


6 


7 


8 


9 


10 


11 


12 


FAS 
















40 


40 


EOM 


30 


35 


25 


30 








28 


28 


EOM23 














26 






EHM 










30 


30 








POM 


28 


23 


33 






25 


28 


24 


25 


PLM 








28 


33 










HEM A 














2 






HEA 
















2 




EDM 
















1 




HBA 


















2 


BMA 


















1 


CHPM 


















1 


MA 


















1 


MIE 


2 








2 




2 


5 


2 


CIE 




2 




2 












MIP 






2 






2 








Oil repellency before washing 


7 


•7 


7 


7 


7 


7 


7 


7- 


7- 


Oil repellency after washing 


6 


6 


6- 


6 


6 


6 


6 


6 


6 


SR property before washing 


5 


5 


5 


5 


5 


5 


5 


5 


5 


SR property after washing 


4+ 


4+ 


4- 


4 


4 


4- 


4+ 


4 


4+ 


Yellowing 


Nil 


Nil 


Nil 


Nil 


Nil 


Nil 


Nil 


Nil 


Nil 


Hardening of texture Color fastness 


Nil 


Nil 


Nil 


Nil 


Nil 


Nil 


Nil 


Nil 


Nil 


(Dry test) 


4-5 


4-5 


4-5 


4-5 


4-5 


4-5 


4-5 


4-5 


4-5 


(Wettest) 


4 


4 


4 


4 


4 


4 


4 


4 


4 



Table 4 



Examples 


13 


14 


15 


16 


17 


18 


19 


FA 


40 


40 


40 




40 


40 


40 


EOM 


58 






30 








EHM 






25 






25 


25 


POM 




58 


35 






35 


35 


PLM 








68 








EPM 










58 






MIE 


2 








2 






CIE 




2 












MIP 








2 








Oil repellency before washing 


2+ 


3 


4+ 


0 


4 


5 


5 


Oil repellency after washing 


0 


0 


0 


0 


1 


3+ 


4 


SR property before washing 


3 


2 


4- 


1 


3 


4 


4 


SR property after washing 


1 


1 


1 


1 


1 


3 


3+ 


Yellowing 


Nil 


Nil 


Nil 


Nil 


Nil 


Nit 


Observed 


Hardening of texture Color fastness 


Nil 


Nil 


Nil 


Nit 


Nil 


Observed 


Observed 


(Dry test) 


3 


3 


3 


3 


3 


3 


3 


(Wet test) 


2 


1-2 


2 


2 


1-2 


2 


2 
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Table 5 



Oil repeltency grade 


Test liQuid 


ourrace tension ot lesi iiquio \uyn/cmj {^o 


8 


n-Heptane 


20.0 


7 


n-Octane 


21.8 


6 


n-Decane 


23.5 


5 


n-Dodecane 


25.0 


4 


n-tetradecane 


26.7 


3 


n-Hexadecane 


27.3 


2 


65 parts of nujoule/35 parts of hexadecane 


29.6 


1 


Nujoute 


31.2 


0 


Less than 1 





15 

Table 6 



SR property grades 


Evaluation standards 


5 


The stain was completely rennoved. 


4 


The stain was not completely removed and slightly remained. 


3 


The profile of the stain was vague, but the degree of removal was low. 


2 


The profile of the stain was clear. 


1 


The stain was not substantially removed. 



Table 7 



Pollution grades 


Evaluation standards 


5 


Pollution was at a level of pollution gray scale No. 5. 


4-5 


Pollution was at a level of pollution gray scale No. 4-5. 


4 


Pollution was at a level of pollution gray scale No. 4. 


3-4 


Pollution was at a level of pollution gray scale No. 3-4. 


3 


Pollution was at a level of pollution gray scale No. 3. 


2-3 


Pollution was at a level of pollution gray scale No. 2-3. 


2 


Pollution was at a level of pollution gray scale No. 2. 


1-2 


Pollution was at a level of pollution gray scale No. 1-2. 


1 


Pollution was at a level of pollution gray scale No. 1 or more. 



[0071] The antifouling composition of the present invention presents an antifouling property which has durability 
improved over the conventional compositions. Further, a cloth treated with the composition has a merit such that it is 
free from yellowing or from hardening of the texture. Further, there is a merit that excellent color fastness can thereby 
be obtained. 



Claims 

50 

1. An antifouling composition comprising, as an effective component, a copolymer comprising the following polymer 
units (a), (b), (c) and (d): 

(a) polymer units of a (meth)acrylate having a polyfluoroalkyl group, 

(b) polymer units of a (meth)acrylate having a polyoxyethylene group, 

(c) polymer units of a (meth)acrylate having a polyoxypropylene group, and 

(d) polymer units of a (meth)acrylate having a blocked Isocyanate group. 
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2. The antifouling cxjmposition according to Claim 1 , wherein the polymer units (d) are polymer units of a (meth) 
acrylate having an isocyanate group blocked with methyl ethyl ketoxime or e-caprolactam. 

3. The antifouling composition according to Claim 1 or 2, wherein the polymer units (d) are polymer units of 2-isocy- 
anate ethyl (meth)acrylate having a blocked isocyanate group. 

4. The antifouling composition according to Claim 1 or 2, wherein the polymer units (d) are polymer units of a blocked 
product of a reaction product obtained by reacting a (meth)acrylate having a hydroxyl group with a polyisocyanate 
In such a ratio that at least one Isocyanate group will remain. 

5. The antifouling composition according to Claim 1 , 2, 3 or 4, wherein the polymer units (a) are polymer units of a 
(meth)acrylate having a poiyfluoroalkyi group at an alcohol residue of the (meth)acrylate. 

6. The antifouling composition according to Claim 1 , 2, 3, 4 or 5. wherein the polymer units (a) are polymer units of 
a (meth)acrylate having a Cq_^q poiyfluoroalkyi group. 

7. The antifouling composition according to any one of Claims 1 to 6, wherein the copolymer comprises from 20 to 
80 parts by weight of the polymer units (a), from 10 to 50 parts by weight of the polymer units (b), from 10 to 50 
parts by weight of the polymer units (c) and from 0.1 to 30 parts by weight of the polymer units (d), per 100 parts 

by weight of the copolymer 

8. An antifouling composition comprising an aqueous medium and the copolymer as defined in any one of Claims 1 
to 7, as an effective component, dispersed in the aqueous medium. 

9. A treated product having a coating film formed on a substrate surface by applying the antifouling composition as 
defined in any one of Claims 1 to 7 to the substrate surface, followed by drying. 

10. The treated product according to Claim 9, wherein the substrate is a fiber, a fiber woven fabric or a fiber knitted 
fabric. 



Patentanspruche 

1. Bewuchsverhinderungszusammensetzung, umfassend, als eine wirksame Komponente, ein Copolymer, das die 
folgenden Polymereinheiten (a), (b), (c) und (d) umfa3t: 

(a) Polymereinheiten eines (Meth)acrylats mit einer Polyfluoralkylgruppe, 

(b) Polymereinheiten eines (Meth)acrylats mit einer Polyoxyethylengruppe, 

(c) Polymereinheiten eines (Meth)acrylats mit einer Polyoxypropylengruppe und 

(d) Polymereinheiten eines (Meth)acrylats mit einer blockierten Isocyanatgruppe. 

2. Bewuchsverhinderungszusammensetzung nach Anspruch 1 , wobei die Polymereinheiten (d) Polymereinheiten 
eines (Meth)acrylats mit einer Isocyanatgruppe, blockiert mit Methylethylketoxim odere-Caprolactam, sind. 

3. Bewuchsverhinderungszusammensetzung nach Anspruch 1 Oder 2, wobei die Polymereinheiten (d) Polymerein- 
heiten von 2-lsocyanatethyl(meth)acrylat mit einer blockierten Isocyanatgruppe sind. 

4. Bewuchsverhinderungszusammensetzung nach Anspruch 1 Oder 2, wobei die Polymereinheiten (d) Polymerein- 
heiten eines blockierten Produkts eines Reaktionsprodukts sind, erhalten durch Umsetzen eines (Meth)acrylats 
mit einer Hydroxylgruppe mit einem Polyisocyanat in einem derartigen Verhaltnis, daB mindestens eine Isocya- 
natgruppe ubrig bleibt. 

5. Bewuchsverhinderungszusammensetzung nach Anspruch 1 , 2, 3 Oder 4, wobei die Polymereinheiten (a) Poly- 
mereinheiten eines (Meth)acrylats mit einer Polyfluoralkylgruppe an einem Alkoholrest des (Meth)acrylats sind. 

6. Bewuchsverhinderungszusammensetzung nach Anspruch 1 , 2, 3, 4 Oder 5, wobei die Polymereinheiten (a) Poly- 
mereinheiten eines (Meth)acrylats mit einer Cg.^g-Polyfluoralkylgruppe sind. 
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7. Bewuchsverhinderungszusammensetzung nach einem der Anspruche 1 bis 6, wobei das Copolymer von 20 bis 
80 Gewichtsleile Polymereinheiten (a), von 1 0 bis 50 Gewichtsteile Polymereinheiten (b), von 1 0 bis 50 Gewichts- 
teile Polymereinheiten (c) und von 0,1 bis 30 Gewlclitsteile Polymereinheiten (d). bezogen auf 100 Gewichtsteile 
des Copolymers, umfaBt. 

5 

8. Bewuchsverhinderungszusammensetzung, umfassend ein wassriges Medium und das wie in einem der Ansprd- 
che 1 bis 7 definierte Copolymer, als eine wirksame Komponente, dispergiert in dem wassrigen Medium. . . 

9. Behandeltes Produkt mit einem Beschichtungsfiim. der auf einer Substratoberflache durch Auftragen der Bewuchs- 
10 verhinderungszusammensetzung, wie in einem der Anspruche 1 bis 7 def iniert, auf die Substratoberflache, gefolgt 

von Trocknen, gebildet ist. 

10. Behandeltes Produkt nach Anspmch 9, wobei das Substrat eine Faser, ein Faserwebstoff Oder eine Fasenna- 
schenware ist. 

Revendications 

1 . Composition antisalissure comprenant, a titre de composant actif . un copolymere comprenant les motifs polymeres 
20 (a) , (b) , (c) et (d) suivants : 

(a) des motifs polymeres d'un (meth)acrylate ayant un groupe polyfluoroalkyie, 

(b) des motifs polymeres d'un (meth)acrylate ayant un groupe polyoxy^thylene, 

(c) des motifs polymeres d'un (meth)acrylate ayant un groupe polyoxypropylene, et 
25 (d) des motifs polym§res d'un (meth)acrylate ayant un groupe isocyanate bloque. 

2. Composition antisalissure selon la revendication 1, dans laquelle les motifs polymeres (d) sont des motifs poly- 
meres d'un (m6th)acrylate ayant un groupe isocyanate bloqu6 par une m6thyl§thylcetoxime ou un e-caprolactame. 

30 3. Composition antisalissure selon la revendication 1 ou 2, dans laquelle les motifs polymeres (d) sont des motifs 
polymeres de (meth)acrylate de 2-isocyanato§thyle ayant un groupe isocyanate bloqu^. 

4. Composition antisalissure selon la revendication 1 ou 2, dans laquelle les motifs polymdres (d) sont des motifs 
polymeres d'un produit bloqu^ d'un produit reactionnel obtenu par reaction d'un (meth)acrylate ayant un groupe 

35 hydroxyle avec un polyisocyanate en des proportions telles qu'il restera au moins un groupe isocyanate. 

5. Composition antisalissure selon la revendication 1 , 2, 3 ou 4. dans laquelle les motifs polymeres (a) sont des motifs 
polymeres d'un (m6th)acrylate ayant un groupe polyfluoroalkyie au niveau d'un restdu alcool du (m6th)acrylate. 

<o 6. Composition antisalissure selon la revendication 1 , 2, 3, 4 ou 5, dans laquelle les motifs polymeres (a) sont des 
motifs polymeres d'un (meth)acrylate ayant un groupe polyfluoroalkyie en Cg k C^g. 

7. Composition antisalissure selon I'une quelconque des revendications 1^6, dans laquelle le copolymere comprend 
de 20 a 80 parties en poids des motifs polymeres (a), de 1 0 ^ 50 parties en poids des motifs polymeres (b), de 1 0 

45 e 50 parties en poids des motifs polymeres (c) et de 0,1 ^ 30 parties en poids des motifs polymeres (d), pour 1 00 

parties en poids du copolymdre. 

8. Composition antisalissure comprenant un milieu aqueux et le copolymere tel que d6fini dans I'une quelconque 
des revendications 1 ^ 7, en tant que composant actif, disperse dans le milieu aqueux. 

50 

9. Produit traite ayant un film de revetement forme sur une surface d'un substrats par application de la composition 
antisalissure Celle que def inis dans I'une quelconque des revendications 1 a 7 sur la surface du substrat, operation 
suivie d'un s^chage. 

55 10. Produit traite selon la revendication 9, dans tequel le substrat est une fibre, un tissu tissd de fibres ou un tissu 
tricote de fibres. 
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